Effect of cortisol on hepatic gluconeogenesis in the fetal sheep.
To determine whether the prenatal surge in cortisol induces the onset of gluconeogenesis in the fetal sheep, we performed studies in eight fetal sheep of 124 +/- 3 days gestational age. Catheters were inserted chronically in the descending aorta, inferior vena cava, and hepatic and umbilical veins, allowing the measurement of substrate flux across the liver and placenta. Cortisol was infused over a 48-h period, raising plasma cortisol concentrations from 3.5 +/- 2.5 ng/ml to 78 +/- 22 ng/ml at 24 h and 111 41 ng/ml at 48 h. At 24 and 48 h, [14C]lactate was infused into the inferior vena cava, and blood samples were obtained to measure plasma concentrations and specific activities of glucose and lactate. Comparison of the cortisol-treated group with an untreated control group of animals revealed no differences in blood gases, haemoglobin concentrations, or glucose and lactate levels. Similarly, there were no differences between groups in liver oxygen consumption, glucose and lactate flux, or gluconeogenesis from lactate. In two animals we demonstrated hepatic glucose production from lactate. One of these was in active labor at the time of study, and one aborted within hours of the study. We conclude that the prenatal cortisol surge alone is not responsible for the onset of hepatic gluconeogenesis in the perinatal period. However, cortisol may have a permissive action, promoting hepatic gluconeogenesis in response to other hormonal stimuli.